Human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) co-infection has emerged as a leading cause of morbidity due to liver disease throughout the world in the last two decades[@ref1][@ref2]. Among the HIV infected patients, HBV and HCV co-infections are more prevalent due to overlapping transmission routes[@ref3]. The introduction of highly-active antiretroviral therapy (HAART) has led to a marked reduction in the morbidity and mortality and has resulted in increased survival in HIV infected patients[@ref3][@ref4]. Consequently, the importance of co-morbidities such as chronic liver disease due to HBV and HCV infection is being recognized as significant problems. HIV infection modifies the natural history of chronic parenterally acquired hepatitis C with unusually rapid progression to cirrhosis. Overall survival of HIV positive patients is not affected by the presence of HCV[@ref2][@ref3]. However, HCV predisposes to death from liver failure[@ref4][@ref5].

In co-infection, the presence of one virus impacts the natural history of the other virus. HIV accelerates the natural course of HBV and HCV infection and facilitates faster progression of liver disease to cirrhosis and hepatocellular carcinoma. Disease progression to cirrhosis in HIV positive patients is almost three-times faster as compared to HIV negative patients[@ref4][@ref5][@ref6]. Most of the studies[@ref6][@ref7][@ref8] in HIV-HBV and HIV-HCV co-infected patients have been conducted among western patient populations. Understanding HBV and HCV co-infection with HIV is particularly important in Asian countries due to high background prevalence of HBV and HCV[@ref9]. The present study was undertaken with the objective to assess the presence of HBV or HCV co-infection in HIV infected patients at a tertiary care centre in southern India.

Material & Methods {#sec1-1}
==================

The study was carried out at the departments of General Medicine and Medical Gastroenterology, Nizam\'s Institute of Medical Sciences, Hyderabad, Andhra Pradesh, India, during November 2009 to May 2011. The study included 120 newly diagnosed HIV patients attending the outpatient of General Medicine and were confirmed by Western Blot (HIV W. Blot, J Mitra & Co. Pvt Ltd, New Delhi, India) (Group 1). The sample size was calculated using online calculator using [www.openEpi.com](http://www.openEpi.com). The study was prospective observational study. Age and sex matched 120 healthy controls (Group 2) were also included in the study. These healthy controls were taken simultaneously from a study on HBV vaccination which was simultaneously done in Department of Gastroenterology. Five ml blood was drawn for various investigations. These individuals had normal renal functions, liver functions and normal haemogram. The patients were recruited randomly. Written informed written consent was taken from all the subjects. The study protocol was approved by the Institutional Ethics Committee, Nizam\'s Institute of Medical Sciences, Hyderabad.

A detailed history of sexual activities, blood transfusion, intravenous drug abuse and other opportunistic infections was obtained. All patients with HIV infection underwent complete haemogram, liver function tests (LFT), chest X-ray, Mantoux test, and CD4+ T-lymphocyte count. HIV infected patients and healthy controls were also tested for HBsAg (Hepanostica HBsAg, Biomerieux, Netherland) and anti-HCV antibodies (General Biologicals Corp., Taiwan) by enzyme linked immunosorbent assay (ELISA) as per the manufacturer\'s instructions. All HBsAg positive patients were further tested for hepatitis B e antigen and antibodies (HBeAg and anti-HBe) (General Biologicals Corp., Taiwan) by ELISA method. Qualitative HBV-DNA and HCV-RNA were tested using polymerase chain reaction (PCR) technique[@ref10][@ref11][@ref12][@ref13] in all HBsAg and anti-HCV positive patients, respectively. HBV-DNA was isolated from serum by modified protocol and detected by PCR amplification[@ref10][@ref11]. The appearance of a 566-bp fragment corresponding to the core gene, which is conserved in all strains, was taken to be indicative of a positive reaction. Presence of HCV-RNA was detected by the guanidium thiocyanate-phenol method[@ref12]. Amplification by reverse transcriptase-PCR (RT-PCR) was done by the method of Das *et al*[@ref13]. RT-PCR was carried out in a single tube using a programmable thermocycler (Gene Amp^R^ PCR System 2400, Applied Biosystems, CA, USA). PCR products were analyzed on 2 per cent agarose gels followed by staining with ethidium bromide and visualized under a UV illuminator. A negative control, a positive control and water blank were used for quality control and to exclude false positive results in the PCR due to cross-contamination.

Ultrasonography of the abdomen was done in all HBV, HCV positive patients.

*Statistical analysis*: The presence of HBsAg and anti-HCV was compared in the controls and patient groups using Chi-square test. The distribution of variables like CD4+ count, ALT and serum albumin were used as continuous variables. The mean, median and distribution of these variables in the four groups, *i.e*., HIV alone; HIV plus HBV; HIV plus HCV; and HIV plus HBV plus HCV co-infection were studied using one-way analysis of variance (ANOVA) and P trend was obtained to explore whether this variable was altering in co-infection. Further, using different cut-offs for different variables Fisher exact test was conducted for categories above and below the cut-off and corresponding odds ratios, 95% confidence intervals (95% CI) were obtained.

Results {#sec1-2}
=======

The mean age of group 1 patients was with 35.6 ± 8.7 yr; there were 100 males. The mean age of group 2 individuals was 34.2 ± 7.56 yr; there were 104 males. The common presenting features in group 1 were fever, loss of appetite, loss of weight and cough. The predominant mode of transmission of HIV was sexual activity (79%, n=95; heterosexual) followed by spouse positivity in 15 per cent (n=18) and history of blood transfusion in 6 per cent (n=7). None of the HIV infected patients or controls gave history of intravenous drug abuse. Among the seven cases who received blood transfusion, five had HCV co-infection.

The presence of HBsAg was found in 15 per cent (n=18) HIV patients and 1.6 per cent (n=2) controls (*P*\<0.001). Anti-HCV antibodies were positive in 10 (8.3%) patients in HIV group while none of the controls was positive (*P*\<0.001). Among the 28 HBsAg and HCV positive patients, three had triple infection with HBV, HCV and HIV. Hepatitis B envelope antigen and antibody (HBeAg and anti HBe) were positive in 33.3 per cent (6/18), and 55.5 per cent (10/18), respectively. HBV-DNA was positive in 55.6 per cent (10/18) (6 were HBeAg positive, 4 were anti-HBe positive). HCV-RNA was positive in all anti-HCV positive patients. The mean and median CD4 count, alanine aminotransferase (ALT) and serum albumin levels in the various groups are shown in [Table I](#T1){ref-type="table"}. The mean CD4 count was significantly low in HIV patients with HBV and/or HCV co-infection ([Table I](#T1){ref-type="table"}). The CD4+ count less than 200 per μl was seen in 40/89 (45%) of patients with HIV infection alone while it was seen in 23/31 (74%) in HIV co-infection ([Table II](#T2){ref-type="table"}). The CD4 count \<200 cells/mm[@ref3] was seen in 13/18 (72%) in HBV co-infection, 7/10 (70%) in HCV co-infection and 3/3 (100%) in triple infection [Table II](#T2){ref-type="table"} (*P*\<0.002). There was a four-fold increase in patients having CD4 count less than 200 cells/μl in HIV-HBV and/or HCV co-infection than HIV alone ([Table II](#T2){ref-type="table"}) odds ratio=4.0. To compare HIV *vs* HIV + co-infections P trend test using ANOVA was conducted to explore whether this variable was altered in co-infection. The mean and median ALT in co-infections was high in comparison to HIV infection alone ([Table I](#T1){ref-type="table"}, P trend 0.01). ALT more than 1.5 times the upper normal limits (40 U/l) was seen in 27.7 per cent (15/18) of HBV co-infected patients, 40 per cent (4/10) of HCV co-infected patients as against 9.1 per cent (8/87) in patients of HIV alone and 3/3 (100%) in triple infection respectively ([Table II](#T2){ref-type="table"}). Taking 60 U/l as cut-off value, the HIV patients with HBV/HCV co-infection had a 3.7 fold increase in liver damage (as indicated by raised ALT) compared to HIV alone (odds ratio 3.7, [Table II](#T2){ref-type="table"}). Hypoalbuminaemia was seen in 10 per cent (n=9/89) of HIV patients and in 22 per cent (n=4/18) HIV with HBV co-infection and 50 per cent (n=5/10) in HCV co-infection. These parameters (ALT, serum albumin and CD4) were compared only between HIV infection subgroups (HIV alone and/or HIV with co-infection) to see the impact of co-infection, hence controls were not included for this comparison. The other opportunistic infections noted were tuberculosis in 12 patients (8 pulmonary and 4 extrapulmonary), *Pneumocystis carinii* pneumonia (PCP) in 8 patients, candidiasis in 4 patients, chronic diarrhoea in 2 patients and herpes zoster in one patient.
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Comparison of laboratory parameters in HIV positive patients co-infected with HBV and HCV
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CD4 and alanine aminotransferase levels in HIV infected patients and those with HBV and HCV co-infected patients
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Discussion {#sec1-3}
==========

Co-infection with HBV and/ or HCV complicates the clinical course of HIV in infected patients, and may also adversely affect treatment of HIV infection. The prevalence of HBV and HCV co-infection in HIV has been variably reported in different studies[@ref14][@ref15][@ref16][@ref17]. The prevalence of HBV varies markedly among different HIV infected population and geographical location is one of the major determinants of prevalence. The prevalence of HBV co-infection varies from 5-7 per cent in low endemicity areas[@ref7][@ref15]. In intermediate and high endemicity, it varies from 6-20 per cent[@ref16]. The prevalence of HCV co-infection varies from 9-16 per cent[@ref8][@ref17]. TREAT Asia HIV Observational Database study from Taiwan has reported HBV-HCV co-infection to be approximately 10 per cent each[@ref18].

There are only a few reports[@ref19][@ref20][@ref21][@ref22] from our country on prevalence of HBV/HCV in HIV patients and the observations have been highly variable. Co-infection observed in these studies was 30.4 per cent from Nagpur[@ref19], 2.25 per cent from Lucknow[@ref20], 7.7 per cent from Chennai[@ref21] and 3.5 per cent from Mumbai[@ref22]. We found HBV co-infection in 15 per cent HIV positive individuals which was higher than previous reports from other parts of India[@ref20][@ref21][@ref22].

The HCV co-infection in the present study was 8.3 per cent (10/120). None of the healthy controls were anti-HCV antibody positive. The HCV co-infection was higher in our study compared to 1.6 per cent in Lucknow[@ref20], 7.2 per cent in Nagpur[@ref19] and 2.3 per cent in Chennai[@ref21]. The HCV co-infection from Mumbai was reported as 8 per cent similar to the present study[@ref22].

The route of transmission of HIV in most of our patients was sexual contact.

The CD4+ count less than 200 cells/μl was seen in significantly more number of patients in HBV, HCV co-infection than in HIV alone. This reflects that immune status in HIV co-infection was more compromised than in HIV alone. The mean ALT levels were high in HIV co-infections than in HIV alone. The study from Mumbai[@ref22] reported that 9.5 per cent of HBV/HIV and 50 per cent of HCV/HIV co-infected patients had raised aspartate aminotransferase (AST) and ALT. ALT levels more than 1.5 times normal are an indicator of liver damage, and serum albumin levels less than 3.0 g/dl should raise the possibility of chronic liver disease[@ref14]. Hypoalbuminaemia is more common in chronic liver diseases and usually reflects severe liver damage and decreased albumin synthesis. However, hypoalbuminemia is not specific for liver diseases and may occur in other conditions like protein malnutrition and protein losing enteropathies[@ref14]. In our study the hypoalbuminaemia seen in HIV co-infection may be due to chronic liver disease.

In conclusion, it is evident from the present study the HIV-infected patients in this region have a high risk of acquiring HBV/HCV co-infections through the shared routes of transmission. Hence, HIV patients should routinely be tested for HBV and HCV markers. Screening the high-risk population for these infections would aid in prompt diagnosis and treatment with improved outcomes in these patients which in turn may decrease the further spread of these chronic viral infections.
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